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Description

Field of the Invention

[0001] The present invention relates to a method of prediction and/or diagnosis of a systematic infection in human, in
particular for prediction of the development of sepsis, based on the level of pancreatic stone protein / regenerating protein
(PSP/reg) in body fluids, and to an assay kit.

Background of the invention

[0002] Systemic responses to severe trauma include a number of parameters affecting innate immunity, inflammatory
reactions and cellular activities. Severe trauma patients may have a benign outcome with no infection while others suffer
from infections or sepsis. Sepsis is associated with multiple organ failure and a high mortality. Among the most commonly
used markers for diagnosis of sepsis are leukocyte counts, C-reactive protein and procalcitonin. The latter are two
proteins highly induced after trauma, yet without any known function. In addition, cytokines such as IL-6, IL-8 and IL-18
are employed to monitor patients. However, none of the above mentioned markers serves as a predictive indicator for
infections including sepsis, hence treatment may lag behind the onset of sepsis.
[0003] In animal pilot experiments, it has been shown that a pancreatic protein is induced due to handling stress, even
in the absence of pancreatic tissue damage (R. Graf et al., J Surg Res 2002, 195:136-144). This protein, pancreatic
stone protein / regenerating protein (PSP/reg) belongs to a family of lectin binding proteins. Under conditions of acute
or chronic pancreatitis, it is highly up-regulated and may appear in the serum. Since the regulation of this protein is not
purely restricted to diet induced secretion like other zymogens, it may appear elevated in other conditions, e.g. during
pancreatitis. Thus far, the protein has been studied predominantly in the pancreas. It is also synthesized in PANETH
cells of the small intestine and the fundic cells of the stomach. The function of PSP/reg is still highly debated, but it is
generally assumed that it is involved in promoting cell proliferation during regenerative processes (Y. Kinoshita et al.,
J. Gastroenterol 2004, 39:507-513).
[0004] Several efforts have been made to establish PSP/reg as a disease marker. So far, it has not been possible to
establish a correlation of serum values with a specific disease entity since serum levels are raised in various gastroin-
testinal diseases Y (Satomura et al., J Gastroenterol 1995, 30:643-650).

Summary of the invention

[0005] The present invention relates to a method of prediction and/or diagnosis of a systemic infection in humans, in
particular for prediction of the development of sepsis, wherein the level of pancreatic stone protein / regenerating protein
(PSP/reg) is determined in body fluid sample, and a high level is indicative of the development of sepsis at early stages
of the disease. In addition, the present invention relates to a method of determination of PSP/reg levels in body fluids,
and a kit of parts for such a method.

Brief description of the Figures

[0006]

Figure 1: Determination of C-reactive protein (CRP) values in sera of patients after admission to the hospital with
a severe trauma.
Patients were retrospectively categorized: no infection (open boxes, n=14), patients with infection (hatched boxes,
n=22), patients with sepsis (black boxes, n=27). CRP values (log10 ng/mL) of the three groups are plotted as box
plots with the mean and the 95% confidence interval. d = days after trauma. Statistical analysis was performed using
multivariate analysis; p = significance, * = p values for sepsis vs. no infection.

Figure 2: Determination of IL-6 values in sera of patients after admission to the hospital with a severe trauma.
Patient categorization and presentation of IL-6 values (log10 pg/mL) in a box blot as for CRP values in Figure 1.

Figure 3: Determination of procalcitonin (PCT) values in sera of patients after admission to the hospital with a severe
trauma.
Patient categorization and presentation of PCT values (log10 ng/mL) in a box blot as for CRP values in Figure 1.

Figure 4: Determination of pancreatic stone protein /regenerating protein (PSP)
Temporal profile of PSP/reg after a trauma at day 0. All values were combined for each time point. C (= control)
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indicates value for healthy subjects. d = days after trauma.

Figure 5: Determination of PSP/reg values in sera of patients after admission to the hospital with a severe trauma.

Figure 5A: Patient categorization and meaning of open, hatched and black boxes as for CRP values in Figure
1. PSP/reg values (ng/mL) of the three groups are plotted as mean +/- SEM. d = days after trauma.
Figure 5B: Patient categorization and presentation of PSP/reg values (ng/mL) in a box blot as for CRP values
in Figure 1. p = significance, * = p values for sepsis vs. no infection,

Detailed description of the invention

[0007] The present invention relates to a method of prediction and/or diagnosis of a systemic infection in humans, in
particular for prediction of the development of sepsis, wherein the level of pancreatic stone protein / regenerating protein
(PSP/reg) is determined in a body fluid sample, e.g. serum, and a high level is indicative of the development of sepsis
at early stages of the disease. ’
[0008] Other body fluids than serum useful for determination of PSP/reg levels are e.g. whole blood, urine, sputum,
cerebrospinal fluid, tear fluid, sweat, milk, or extracts from solid tissue or from fecal matter.
[0009] The PSP/reg level indicative for development of posttraumatic sepsis is dependent on the body fluid chosen
for the determination. For blood serum this level is 60 to 80 ng/ml on days 3, 4 or 5. Hence, more specifically, the invention
relates to a method of prediction and/or diagnosis of the development of sepsis, wherein the level of pancreatic stone
protein / regenerating protein (PSP/reg) is determined in serum, and a level of 60 ng/ml or more, in particular a level of
80 ng/ml or more, on days 3, 4 or 5 is indicative of the development of sepsis.
[0010] Any known method may be used for the determination of the level of PSP/reg in body fluids. Methods considered
are e.g. ELISA, RIA, EIA, mass spectrometry, or microarray analysis. Such methods when used for diagnosis of systemic
infection, e.g. sepsis, are a further object of the invention.
[0011] A preferred method for the determination of PSP/reg in human body fluids, e.g. serum, is an ELISA. In one
embodiment of the invention, the PSP/reg ELISA consists of a sandwich array: Conventional microtiter plates are coated
with one type of antibody ("first" antibody"), e.g. a guinea pig polyclonal antibody, directed against PSP/reg. The plates
are then blocked and the sample or standard is loaded. After the incubation, a different type of antibody
("second" antibody) against PSP/reg is applied, e.g. a polyclonal rabbit antibody. A third antibody detecting the particular
type of the "second" antibody, e.g. a anti-rabbit antibody, conjugated with a suitable label, e.g. an enzyme for chromogenic
detection, is then added. Finally the plate is developed with a substrate for the label in order to detect and quantify the
label, being a measure for the presence and amount of PSP/reg. If the label is an enzyme for chromogenic detection,
the substrate is a colour-generating substrate of the conjugated enzyme. The colour reaction is then detected in a
microplate reader and compared to standards.
[0012] Suitable pairs of antibodies ("first" and "second" antibody) are any combination of guinea pig, rat, mouse, rabbit,
goat, chicken, donkey or horse. Preferred are polyclonal antibodies, but it is also possible to use monoclonal antibodies
or antibody fragments. Suitable labels are chromogenic labels, i.e. enzymes which can be used to convert a substrate
to a detectable coloured or fluorescent compound, spectroscopic labels, e.g. fluorescent labels or labels presenting a
visible colour, affinity labels which may be developed by a further compound specific for the label and allowing easy
detection and quantification, or any other label used in standard ELISA.
[0013] Other preferred methods of PSP/reg detection are radioimmunoassay or competitive immunoassay using a
single antibody and chemiluminescence detection on automated commercial analytical robots. Microparticle enhanced
fluorescence, fluorescence polarized methodologies, or mass spectrometry may also be used. Detection devices, e.g.
microarrays, are useful components as readout systems for PSP/reg.
[0014] A kit of parts for the determination of PSP/reg for diagnosis/prediction of systemic infection comprises, for
example, apparatus, reagents and standard solutions of PSP/reg. Apparatus considered are e.g. microtiter plates for
ELISA, pre-coated ELISA plates, and plate covers. Reagents are those reagents particularly developed and designed
for the detection of PSP/reg. Standard solutions of PSP/reg preferably contain PSP/reg synthesized according to the
directions hereinbelow. The kit of parts may contain further hardware, such as pipettes, solutions such as buffers, blocking
solutions and the like, filters, colour tables and directions for use.
[0015] PSP/reg is a protein expressed in the pancreas and the intestine. It can be cloned from pancreatic mRNA and
subcloned into a yeast expression vector. The protein can then be expressed under the control of ADH. A suitable
expression medium may comprise methanol to induce and maintain the secretion of PSP/reg. PSP/reg is preferable
purified using SP-Sepharose-cellulose by a pH and salt gradient. Such purified PSP/reg is used to prepare standard
solutions for comparison with PSP/reg levels in body fluids. Polyclonal antibodies against the protein may be obtained
from mice, rats, rabbits, goats, chicken, donkey, horses and guinea pigs or other suitable animals using standard methods.
[0016] The reason for the increase of PSP/reg in blood serum during early development stages of sepsis is not entirely
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clear. In rat pilot experiments an increase in PSP/reg synthesis in the absence of pancreatic damage was observed,
and there was evidence that significant traumatic damage to other organs leads to an increase in blood levels of PSP/reg.
For further studies a set of human patients with severe trauma but apparent absence of pancreatic damage was chosen
(see Examples). The appearance of PSP/reg in blood serum would imply an altered pathway, diverting the protein from
pancreatic juice into the blood. It has also been shown that members of the lectin binding family (e.g. pancreatitis-
associated protein) are inducible by cytokines. There is a strong and concerted action of cytokines after trauma. The
complexity of the cytokine response, with many different cytokines being released, is not understood. Thus it is likely
that PSP/reg reacts to cytokines that are raised under condition of systemic stress or trauma. In contrast, other pancreatic
enzymes, e.g. amylase and lipase, appear not to be regulated by cytokines, their appearance in the blood being a result
of diversion only. The PSP/reg level in blood serum is now proven to be a reliable indicator of sepsis. The increase of
PSP/reg in blood might imply a specific stress response.
[0017] It is shown that unlike other indicators of inflammation, the level of PSP/reg is highly increased in patients during
or before clinical signs of sepsis are apparent. The detection and quantification of serum PSP/reg is accomplished e.g.
by a sandwich ELISA with a limit of detection of less than 100 pg/ml. Normal serum values are between 5 and 15 ng/ml.
Patients with a severe trauma develop sepsis between day 7 and 10 after the accident causing the trauma. The serum
values correlate with the severity of sepsis. They may reach over 200 ng/ml. Before clinical signs of sepsis are available,
PSP/reg values start to increase at day 3 to day 5 and reach values above 60-80 ng/ml. These values allow to predict
whether a patient will develop sepsis and hence the need for intensive treatment including costly antibiotic treatment
and a stay in the intensive care unit. Compared to commercially available diagnostic assays, the PSP/reg ELISA is
significantly better in monitoring putative septic patients.

Examples

Isolation and subcloning of PSP/reg

[0018] In order to obtain cDNA for the production of PSP/reg specific antibodies, such cDNA is prepared by reverse
transcription of pancreatic mRNA using state of the art laboratory methods. A PCR reaction using primers specific for
the sequence coding for PSP/reg and selectively amplifying PSP/reg cDNA is performed. The PCR reaction is then
repeated with the elongation primer to add a sequence specific for insertion into the Pichia pastoris transfection vector.
The primer is designed to fuse the coding region of the signal peptide of the alpha-mating factor with a KEX2 site and
the coding region of the mature human PSP/reg. Subcloning into the Pichia pastoris vector is a two-step procedure.
First the PCR product is ligated into the pCR2.1 vector (Invitrogen, TAcloning) and the sequence verified. Then the PCR
product is cleaved by XhoI/Notl restriction digestion and ligated into transfer vector pPIC9 (Invitrogen). The Pichia pastoris
strain KM71 (Invitrogen) is transformed and the most productive clone is selected for expansion and production of
recombinant protein.

Primers used for PCR amplification and subcloning

Human PSP/reg/regl alpha

[0019]

Forward primers
5’ GAAAAGACAAGAGGCCCAGACAGAGTT 3’ (SEQ ID NO:1)
5’GTATCTCTCGAGAAAAGACAAGAGGCCCAGA 3’ (elongation) (SEQ ID NO:2)
Reverse
5’ CTAGTTTTTGAACTTGCATAC 3’ (SEQ ID NO:3)
Human PSP/reg/regl beta
Forward primers
5’ GAAAAGACAGGAGTCCCAGACAGAGCTG 3’ (SEQ ID NO:4)
5’GTATCTCTCGAGAAAAGACAGGAGTCCCAGAC 3’ (elongation) (SEQ ID NO:5)
Reverse primer
5’ ATCTGCAGTCTAGAATTCTGCAGGACCAGTTCTAGAC 3’ (SEQ ID NO:6)

Large scale expression of protein

[0020] Using a single colony, 25 ml of BMG (buffered minimal glycerol, 100 mM potassium phosphate pH 6.0, 1.34%
yeast nitrogen base, 4x10-5% biotin, 1% glycerol) is inoculated in a 250 ml baffled flask and grown at 29°C in a shaking
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incubator (300 rpm) overnight. 10 ml of this culture is used to inoculate 1 liter of BMG in a 3 liter baffled flask and grown
at 29°C (300 rpm) overnight. The cells are harvested by centrifugation at 1500-3000xg for 5 minutes at room temperature.
Expression is induced by resuspending the cells in 1/5 volume (200 ml) of BMM (buffered minimum methanol, BMG in
which glycerol is replaced by 0.5% methanol) in the same baffled flask. 100% methanol is added to achieve a concentration
of 0.5% (1 ml) every 24 hrs until optimal time of induction is reached. The cells are harvested by centrifugation at
1500-3000xg at room temperature. The medium supernatant is collected and frozen until purification of the peptide.
[0021] The polypeptide is purified from media supernatants. Media supernatants are diluted 1:3 with distilled water.
The pH is adjusted to pH 3.5 with HCl. The medium supernatant is then applied to a SP-Sepharose column and eluted
by a salt and pH gradient (10 mM LiCl, 50 mM MES, pH 5.3 starting buffer, 2 M LiCl, 50 mM MES, pH 6.3 end buffer).
Fractions are collected and analyzed by SDS-gel electrophoresis. The fractions with the highest and purest protein
contents are combined and dialyzed against 10 mM HEPES pH 7.5. The sequence of the polypeptide is verified by N-
terminal sequencing and the concentration is assessed by amino acid analysis.

PSP/reg ELISA

[0022] In order to determine total PSP/reg, a sandwich ELISA may be used on the basis of a guinea pig antiserum
raised against recombinant human PSP/reg and a rabbit antiserum against the same protein. To improve the specificity
and sensitivity of the rabbit antibody, IgGs are purified by absorption on a column of protein A beads (HiTrap®, Pharmacia):
A HiTrap® column is equilibrated with 200 mM NaH2PO4/Na2HPO4 at pH 7. The rabbit antiserum is pH-adjusted with
the same buffer solution (final concentration 20 mM) and then loaded onto the column, which is afterwards washed with
100 mM and 10 mM Tris/HCl pH 8 consecutively. The IgG fraction is eluted with 0.1 M citric acid pH 3. The eluted
fractions are immediately neutralized with 1 M Tris/HCl pH 8.9.
[0023] 96-well microtiter plates (Costar EIA plates, flat bottom, high binding) are coated over night at 4°C with guinea
pig anti-rat PSP/reg IgG fraction, diluted 1:500 in TBS (100 ml/well). After a washing step, the plate is blocked with 150
ml 1% BSA/TBS for one hour, which is afterwards replaced by 100 ml of different standard concentration of recombinant
human PSP/reg (0, 0.1, 0.5, 1.0, 1.5, 2.5, 3.5, or 5.0 ng/ml) or 100 ml samples of diluted sample. Samples and standards
are loaded in duplicates and incubated for 1 hr at room temperature. After repeated washing, the plate is incubated for
1 hr with 100 ml rabbit anti-rat PSP/reg IgG, diluted 1:500. Another washing step follows before a 30 min incubation with
100 ml of a commercially available mouse monoclonal anti-rabbit IgG antibody is started (mouse anti-rabbit alkaline
phosphatase conjugated, IgG fraction, diluted 1:1000; purchased from Sigma). The plate is then washed again, and a
soluble phosphatase substrate, p-nitrophenyl phosphate disodium (Sigma 104® tablets), added in alkaline phosphatase
buffer (100 mM Tris/HCl pH 9.5, 100 mM NaCl, 0.8 mM MgCl2). After an incubation period of about 20 min optical density
(OD) at 405 nm is measured in an MRX microplate reader (Dynatech Laboratories).
[0024] All dilutions (except coating antibodies) are prepared in 1% BSA/TBS. All incubations at room temperature are
carried out on a rotational ELISA plate shaker (Titramax 100, Heidolph, Bioblock Scientific). All washing steps are
performed with TBS/Tween 20 (0.05%, v/v), using an automatic microtiter plate washer (MRW, Dynatech Laboratories).
Recovery rates of recombinant PSP/reg into diluted serum from a healthy volunteer is as follows: 71% at 1:10, 118% at
1:20 and 95% at 1:40 dilution. Intraplate and interplate variance is less than 5% and 10%, respectively for concentrations
within the range of the standard (between 0.1 and 3.5 ng/ml).
[0025] The test is established with recombinant human PSP/regl alpha. Recombinant PSP/reg 1 beta, the second
isoform, was made using the same technique. PSP/reg 1 beta is recognized equally well by the ELISA. Therefore, the
ELISA is specific for the known PSP/reg family of proteins.

Test patients for proof of principle

[0026] The study population included 63 injured patients who were admitted to the Division of Trauma Surgery (level
I trauma center), University Hospital Zurich, in a time period from January 2002 to September 2003. Inclusion criteria
were an injury severity score (ISS) 16 points, patient age > 16 years, less than four hours between accident and hospital
admission, and surveillance on the intensive care unit (ICU) with a survival of more than five days. Patients with a
pancreatic injury were excluded. All patients were treated according to the advanced trauma life support (ATLS) guidelines
and a standard trauma protocol. In brief, after control of airway, ventilation, and monitoring of cardiovascular functions,
life-saving procedures including decompression of body cavities, control of hemorrhage and contamination were carried
out. This was followed by radical wound debridement, decompression of compartments, and primary stabilization of
major fractures mostly through external fixation ("day one surgery"). Thereafter, patients were transferred to the ICU for
restoration of organ functions. Of note, all patients received enteral nutrition within 24 hours after trauma to maintain
normal intestinal flora and bowel mucosa. Antibiotics were used, if a septic focus was verified by a positive bacterial
culture. In addition, for open fractures standard antibiotics are applied for five days and a single shot of a cephalosporin
was given as prophylaxis for osteosynthesis of fractures.
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[0027] Table 1 summarizes demographic data and injury scores at the day of admission. The severity of injury and
gender distribution were very similar.

Blood status of trauma patients

[0028] Patients are retrospectively assigned to three groups depending on their score: a) no infection, b) infection and
c) sepsis (Table 2). To demonstrate the course of several parameters used to determine the extent of inflammation and
injury, blood leukocyte counts and C-reactive protein were determined. All patients exhibited a strong reduction of blood
leukocytes at day one of hospitalization, irrespective of the severity group. Leukocytes gradually increase to normal with
the exception of septic patients which reach a significantly higher leukocyte count of 18x106/L at day 10. Concurrent
determination of C-reactive protein (CRP) indicate a gradual increase from low levels at admission to about 150 ng/ml
at day three in all groups (Figure 1). Although the non-infected group has consistently lower levels than the other groups,
there is no obvious pattern that distinguishes the three patient groups. Thus between day 5 and day 7 and between day
14 and 21, septic patients exhibit a higher CRP than non-septic patients, the difference being less than a factor of two.

Table 1. Demographic data of enrolled patients

Parameter No infection Infection Sepsis

Number 14 22 27

Age (yr) 38.6 6 16.9 36.6 6 15.5 37.3 6 16.0

Males 11 (78.6 %) 15 (68.2%) 22 (81.5%)

ISSa (points) 34.6 6 9.3 32.2 6 13.9 38.7 6 15.6

GCSb (points) 8.9 6 5.2 9.2 6 4.9 8.8 6 5.1

APACHE IIc (points) 15.0 6 6.2 13.6 6 6.6 17.0 6 6.8

ICUd (days) 9.1 6 5.9 16.3 6 8.2 26.6 6 9.9

Mean 6 SD. Values in parentheses are percentages.
aISS, injury severity score
bGCS, Glasgow coma scale
cAPACHE II, acute physiology and chronic health evaluation II
d ICU, intensive care unit.

Table 2. Injury pattern and posttraumatic course of enrolled patients

Parameter No infection (n = 14) Infection (n = 22) Sepsis (n = 27)

Head (AIS a, points) 85.7% (3.4) 86.4% (3.7) 70.4% (4.1)

Thorax (AIS a; points) 78.6% (3.-0) 36.4% (3.3) 63.0% (3.5)

Abdomen (AISa; points) 50.0% (3.7) 36.4% (3.8) 44.4% (4.1)

Extremities (AISa; points) 57.1 % (3.0) 68.2% (2.3) 63.0% (2.5)

Pelvis (AISa; points) 21.4% (3.0) 22.7% (2.6) 18.5% (2.8)

Spine (AISa; points) 42.9% (2.8) 36.4% (2.5) 25.9% (2.9)

No SIRS b 2 (14.3%) - -
SIRS 2 b 5(35.7%) 2 (9.1%) -

SIRS 3/4 b 7 (50.0%) 20 (90.9%) -
Sepsis - - 27(100%)

Mortality 2 (14.3%) 2 (9.1%) 5 (18.5%)

aAIS, abbreviated injury scale
bSIRS, systemic inflammatory response syndrome
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Determination of standard indicators of inflammation in trauma patients

[0029] To determine whether commonly used indicators of inflammation, e.g. IL-6 (Figure 2) and procalcitonin (PCT,
Figure 3), could distinguish between the three severity groups, blood levels of these proteins were measured during the
whole course of the hospital stay. IL-6 immediately increased prostraumatically reaching the highest levels at day 1.
During the first two days the three severity groups are different, with the septic group (1200 pg/ml) and the infected
group (600 pg/ml) higher than the non-infected group. The statistics do not indicate significance due to the high variability
of the data while at day 5-10 there was a difference. Although there is a slight increase during the time of sepsis (350
pg/ml) these levels are low in comparison to the first day of hospitalization.
[0030] PCT was clearly increased 20-fold in the septic patient group prior to and during sepsis, while the other groups
remain at levels around 0.5-2 ng/ml (Figure 3). The maximal increase in PCT was 25 fold versus healthy subjects. The
statistics do not indicate significant differences due to the high variation in the sample.

PSP/reg is upregulated posttraumatically

[0031] PSP/reg is synthesized predominantly in the pancreas and in the intestine. In response to a local tissue injury
it is highly upregulated. In the absence of pancreatic tissue injury, PSP/reg is not expected to be up-regulated. However,
polytrauma causes a release of cytokines that may affect the expression and secretion of PSP/reg. Therefore, it was
tested whether these proteins are increased in patients with severe trauma that had no pancreatic injury. The combined
data of all patients after polytrauma indicate an increase at day one that becomes significant at day three, compared to
day zero as well as compared to healthy subjects (Figure 4).
[0032] Thus, pancreatic stone protein is slightly increased after a polytrauma. The data were then analyzed using
stratification assigned to patients without infection, patients with infection and patients with sepsis. PSP/reg values in
patients without an infection are slightly increased with a peak at day 7-10 (Figures 5A, 5B). In patients with polytrauma
that exhibit infection, there is a further increase. Finally, polytraumatic patients exhibiting sepsis show a large increase
in serum PSP/reg.
[0033] The increase starts several days before clinical criteria of sepsis are fulfilled. PSP/reg highly correlates with
sepsis. At day 3, when patients are not septic yet the average level of PSP in blood increases significantly to over 100
ng/ml and reaches about 20-fold during the time of sepsis (Figures 5A, 5B, day 5-10).
[0034] The early increase of PSP/reg in patients with sepsis can therefore be used as a serum marker to predict
sepsis. Therefore the specificity, the positive and the negative predictive values are summarized for three potential cut-
off values e.g. 30,60 and 80 ng/ml at day three and five. The specificity is around 80 percent for cut-off values of 60 and
80 ng/ml. The positive and negative predictive values above are also between 60 and 80% indicating that patients can
be identified by this method early on.

[0035] The analysis is based on PSP serum values obtained on day 3 or day 5 after trauma.

Table 3. Sensitivity, specificity, and positive and negative predictive values for three cut off points of PSP serum 
levels for patients with sepsis compared with patients without infectious complications or local infections. The two 

groups non-infection were compared with the septic group. The infectious group is not included.

Day 3 30 ng/mL 60 ng/mL 80 ng/mL

Sensitiviy (%) 70.4 55.5 40.7

Specificity (%) 72.2 83.3 83.3

Positive predictive value (%) 65.5 71.4 64.7

Negative predictive value (%) 76.5 71.4 65.2

Day 5 30 ng/mL 60 ng/mL 80 ng/mL

Sensitiviy (%) 74.1 63.0 51.9

Specificity (%) 66.7 75.0 77.7

Positive predictive value (%) 62.5 65.4 63.6

Negative predictive value (%) 77.4 73.0 68.3
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SEQUENCE LISTING

[0036]

<110> Universität Zürich
<120> Method for assaying sepsis in humans
<130> PSP
<160> 6
<170> PatentIn version 3.3
<210> 1
<211> 27
<212> DNA
<213> Artificial sequence
<220>
<223> Forward primer for PSP/reg 1 alpha
<400> 1
gaaaagacaa gaggcccaga cagagtt 27
<210> 2
<211> 31
<212> DNA
<213> Artificial sequence
<220>
<223> Elongation primer for PSP/reg 1 alpha
<400> 2
gtatctctcg agaaaagaca agaggcccag a 31
<210> 3
<211> 21
<212> DNA
<213> Artificial sequence
<220>
<223> Reverse primer for PSP/reg 1 alpha
<400> 3
ctagtttttg aacttgcata c 21
<210> 4
<211> 28
<212> DNA
<213> Artificial sequence
<220>
<223> Forward primer for PSP/reg 1 beta
<400> 4
gaaaagacag gagtcccaga cagagctg 28
<210> 5
<211> 32
<212> DNA
<213> Artificial sequence
<220>
<223> Elongation primer for PSP/reg 1 beta
<400> 5
gtatctctcg agaaaagaca ggagtcccag ac 32
<210> 6
<211> 37
<212> DNA
<213> Artificial sequence
<220>
<223> Reverse primer for PSP/reg 1 beta
<400> 6
atctgcagtc tagaattctg caggaccagt tctagac 37
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Claims

1. An in vitro method of prediction and/or diagnosis of a systemic infection in humans wherein the level of pancreatic
stone protein / regenerating protein (PSP/reg) is determined in a body fluid sample, and a high level is indicative of
the development of a sepsis.

2. The method of claim 1 wherein the PSP/reg level is determined in serum.

3. The method of claim 2 wherein the high level indicative of the development of a posttraumatic sepsis is 60 ng/ml.

4. The method of claim 2 wherein the high level indicative of the development of a sepsis is 80 ng/ml on days 3, 4 or
5 after trauma.

5. The method of claim 1 wherein the level of PSP/reg is determined by ELISA, RIA, EIA, mass spectrometry, or
microarray analysis.

6. The method of claim 1 wherein the level of PSP/reg is determined by a sandwich ELISA, wherein microtiter plates
are coated with one type of antibody directed against PSP/reg, the plates are then blocked and the sample or
standard is loaded, a second type of antibody against PSP/reg is applied, a third antibody detecting the particular
type of the second antibody conjugated with a suitable label is then added, and the label used to quantify the amount
of PSP/reg.

7. The method of claim 6 wherein the label in the sandwich ELISA is an enzyme for chromogenic detection.

Patentansprüche

1. In vitro Verfahren zur Prognose und/oder Diagnose einer systemischen Infektion beim Menschen, wobei der Spiegel
des Pankreassteinproteins / regenerierenden Proteins (PSP/reg) in einer Probe von Körperflüssigkeit bestimmt
wird, und wobei ein hoher Spiegel auf die Entwicklung einer Sepsis hinweist.

2. Verfahren nach Anspruch 1, wobei der PSP/reg-Spiegel im Serum bestimmt wird.

3. Verfahren nach Anspruch 2, wobei der auf die Entwicklung einer posttraumatischen Sepsis hinweisende, hohe
Spiegel 60 ng/ml beträgt.

4. Verfahren nach Anspruch 2, wobei der auf die Entwicklung einer Sepsis hinweisende, hohe Spiegel 80 ng/ml am
Tag 3, 4 oder 5 nach dem Trauma beträgt.

5. Verfahren nach Anspruch 1, wobei der PSP/reg-Spiegel mittels ELISA, RIA, EIA, Massenspektrometrie oder Mic-
roarray-Analyse bestimmt wird.

6. Verfahren nach Anspruch 1, wobei der PSP/reg-Spiegel mittels eines Sandwich-ELISA bestimmt wird, wobei Mi-
krotiterplatten mit einem Typen eines gegen PSP/reg gerichteten Antikörpers belegt, die Platten anschliessend
abgedeckt und mit den Proben oder Standards beladen werden, ein zweiter Typ eines gegen PSP/reg gerichteten
Antikörper aufgetragen wird, danach ein dritter Antikörper, welcher den bestimmten Typus des zweiten Antikörpers
nachweist und mit einem geeigneten Marker konjugiert ist, zugegeben wird und der Marker zur Bestimmung der
Menge des PSP/reg verwendet wird.

7. Verfahren nach Anspruch 6, wobei der Marker im Sandwich-ELISA ein Enzym zum chromogenen Nachweis ist.

Revendications

1. Procédé in vitro pour le pronostic et/ou diagnostic d’une infection systémique chez l’humain, caractérisé en ce que
le taux de pancreatic stone protein / regenerating protein (PSP/reg) est déterminé dans un échantillon de fluide
biologique, et dans lequel un taux élevé indique le développement d’une septicémie.
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2. Procédé selon la revendication 1, caractérisé en ce que le taux de la PSP/reg est déterminé dans le serum.

3. Procédé selon la revendication 2, caractérisé en ce que le taux élevé indiquant le développement d’une septicémie
post-traumatique est de 60 ng/ml.

4. Procédé selon la revendication 2, caractérisé en ce que le taux élevé indiquant le développement d’une septicémie
est de 80 ng/ml les jours 3, 4, ou 5 après trauma.

5. Procédé selon la revendication 1, caractérisé en ce que le taux de la PSP/reg est déterminé par ELISA; radio-
immunonanalyse (RIA), analyses immunoenzymatiques (E1A), spectroscopie de masse, ou analyse microarray.

6. Procédé selon la revendication 1, caractérisé en ce que le taux de la PSP/reg est déterminé par la méthode
immuno-enzymatique ELISA sandwich, caractérisé en ce que des plaques de micro-titrage soient recouvertes
avec un type d’anticorps dirigé contre la PSP/reg, les plaques soient alors bloquées, les échantillons ou la courbe
d’étalonnage ajoutés, un deuxième type anticorps liant la PSP/reg soit appliqué, un troisième anticorps qui détecte
spécifiquement le type particulier du deuxième anticorps et qui est conjugué à un marqueur approprié soit ensuite
ajouté, et que le marqueur soit utilisé pour quantifier le niveau/la quantité de PSP/reg.

7. Procédé selon la revendication 6, caractérisée en ce que le marqueur dans la méthode immuno-enzymatique
ELISA sandwich est une enzyme pour détection chromogénique.
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